Human taeniasis is an important zoonotic health problem and is caused by adult stages of taeniid cestodes, including Taenia solium, T. saginata, and T. asiatica. These parasites have indirect life cycles where humans act as definitive hosts whereas pigs (for T. solium and T. asiatica) and cattle (T. saginata) serve as intermediate hosts.
Humans become infected by ingesting parasite cysts present in raw or undercooked infected meat/liver; when the cyst reaches the human intestine, it develops into an adult tapeworm, releasing segments and/or eggs in the stools or motile segments (e.g.
T. saginata) are expelled actively. Intermediate hosts such as cattle and pigs become infected when they ingest taeniid eggs via contaminated feed or water and the larval stage (cysticercus) forms in muscular and sometimes other tissues 1 . The adult tapeworm stage of Taenia spp. is relatively innocuous and does not cause pathogenic effects in humans; however, the intermediate stage of
T. solium can also develop in human brains causing neurocysticercosis, a major cause of neurological disease in many developing countries as well as other organs causing intramuscular, ocular, subcutaneous and spinal cysticercoses 2, 3 . T. saginata is endemic in Australia, whereas T. solium and T. asiatica are exotic. However, people coming and/or returning to Australia from endemic countries can be infected with T. solium, leading to the possibility that infected individuals may pass segments of the parasite in their stools, which can serve as a source of infection for human cysticercosis.
Therefore, differentiation of Taenia species becomes significant for surveillance and control of human taeniasis.
A number of diagnostic methods have been used to differentiate the common human cestodes, T. saginata and T. solium; however, each method has its advantages and disadvantages, and careful attention should be paid to determining which particular test is best to use for differentiation of the two species 4 . The following sections provide a quick rundown on various diagnostic methods available to differentiate Taenia spp. that infect humans.
Microscopic diagnosis
Traditionally, diagnosis of taeniasis has been based on the detection of eggs by microscopic examination but this method lacks sensitivity and specificity as T. solium and T. saginata eggs are morphologically identical, making species identification impossible 5 . However, morphological examination of gravid proglottids can allow the differentiation of T. solium and T. saginata provided the internal structures (i.e. uterine branches) are intact 5 . Sometimes, even the morphological examination of proglottids does not allow the differentiation of T. solium and T. saginata, thus requiring alternate methods for the differentiation of human Taenia spp.
Immunodiagnosis
The first method of coproantigen (parasite antigens in human stool) detection using enzyme-linked immunosorbent assay (ELISA) was developed by Allan et al. 6 . Although the test displayed a higher sensitivity and specificity than microscopic diagnosis for the detection of Taenia spp. 7 , it did not allow differentiation of T. saginata and T. solium. Recently, Guezala et al. 8 developed another coproantigen ELISA and successfully differentiated T. solium from T. saginata. These tests were developed in individual labs using 
Conclusions and future perspectives
Human taeniasis is a worldwide parasitic disease and detection and discrimination of T. solium, T. saginata and T. asiatica remains a Under the Microscope public health concern. Microscopic, immunological and molecular methods have been used to detect and differentiate Taenia spp., and a combination of two or more methods appears to provide higher sensitivity 13, 21 . Under the Microscope MICROBIOLOGY AUSTRALIA * MARCH 2016
